Synthesis of biocompatible polymeric hydrogels with tunable adhesion to both hydrophobic and hydrophilic surfaces.
We report the synthesis of biocompatible polymeric hydrogels based on poly(vinyl acetate) (PVAc) and poly(methyl vinyl ether-co-maleic anhydride) (PMVE-MA). These polymeric hydrogels show strong and tunable adhesion to both hydrophobic and hydrophilic surfaces and should be ideal candidates as bioadhesives for applications such as denture adhesion. PVAc was partially hydrolyzed and then mixed with PMVE-MA. Crosslinking between these two polymers through reactions between hydroxyl groups in partially hydrolyzed PVAc and maleic anhydride groups in PMVE-MA increased their compatibility and prevented phase separation so transparent hydrogels were formed. The adhesion of these polymeric hydrogels to hydrophobic and hydrophilic surfaces was tailored by regulating the degree of hydrolysis of PVAc and the molecular weights of the polymers. In the vicinity of critical gel point, where the elastic modulus G' and the viscous modulus G'' scale as G' approximately G'' approximately omega (0.3), polymeric hydrogels show optimal adhesion. Transparent gels are formed in mixed solvents of water and ethanol. The content of ethanol in the mixed solvent can be partially replaced by propylene glycol, glycerol, or poly(ethenyl glycol)-400, and the composition of appropriate mixed solvents can be determined by the calculation of solubility parameters.